Structure and function of the interleukin 2 receptor: affinity conversion model.
We cloned cDNAs of the human and mouse IL-2 receptors. Comparison of their structures allowed us to identify several conserved regions localized to exons 2 and 4, the cytoplasmic portion and the transmembrane portion. These regions might be important for the functions of the IL-2 receptor. The human IL-2 receptor, which was expressed on an IL-2-dependent murine T-cell line, CTLL-2, by cDNA transfection, was shown to be functionally active by blocking the endogenous mouse IL-2 receptor with monoclonal antibodies. On the other hand, the human IL-2 receptors expressed on non-lymphoid cells were functionally inactive. They were unable to mediate the growth signal, were of low affinity species and aberrant in internalization. We postulated that the dysfunction of the IL-2 receptors in non-lymphoid cells would be due to the absence of the putative converter protein which is expressed specifically in lymphoid cells. Since the human IL-2 receptor is active in the murine T cell, the converter may interact with the receptor at the portions conserved between man and mouse. We proposed the affinity conversion model that explained the high affinity state of the receptor by the ternary complex formation between IL-2, the IL-2 receptor and the converter.